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Introduction
Medical practice is constantly evolving. While the impetus to
uncover new treatment modalities or disease processes is con-
stantly present, there has been additional pressure in recent
years to reduce the costs of health care. Clinical pathways were
introduced to reduce the cost of therapy without compromis-
ing the quality of care.
Clinical pathways are usually developed for procedures or
conditions with high volume, high risks and/or high costs.1
Generally, the pathway appears as a time–task matrix,2 with
specific tasks being carried out along a set time frame. The
clinical pathway consolidates and streamlines the manage-
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ment plan and includes different health care professionals
involved in caring for the patient. This ensures seamless coor-
dination between different teams, so that patient manage-
ment is carried out in an efficient manner with no undue
delays. Clinical pathways have been shown to decrease the cost
and length of stay in vascular, cardiac, urological, and head
and neck procedures.3
In March 2001, our department implemented a clinical
pathway for patients undergoing colorectal procedures. In
this study, the outcome of these patients is compared with
that of a similar group of patients who underwent colorectal
procedures in the preceding year, but who were not managed
according to a clinical pathway.
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OBJECTIVE: Clinical pathways are intended to improve the quality of care. In March 2001, our unit imple-
mented a pathway for patients undergoing major colorectal surgery. The aim of this study was to assess its impact
on the quality of patient care.
METHODS: We reviewed 204 patients managed using this pathway in 2001, and compared their outcomes with
those of a control group of 204 patients who had undergone similar procedures the year before. The endpoints
measured were postoperative morbidity, length of stay and readmission rates.
RESULTS: Both groups were similar in terms of patient demographics, diagnosis, and nature of surgery
performed. In the study group, 61% of patients underwent elective surgery compared with 62% in the control
group. The incidence of postoperative morbidity in the study group was 20% compared with 33% in the control
group (p = 0.003). The rate of readmission as a result of surgical complications was 6% in the study group versus
13% in the control group (p = 0.029). The average length of stay was 10.4 days in the study group and 12.1 days
in the control group (p = 0.105).
CONCLUSION: The introduction of a colorectal clinical pathway significantly improved the outcome of
patients undergoing major colorectal surgery. [Asian J Surg 2005;28(4):252–6]
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Patients and methods
A clinical pathway was designed for patients undergoing
major colorectal procedures (DRG 306, 308, 309). A multi-
disciplinary team comprising doctors, nurses, physiotherapists,
stoma and wound care specialists, pharmacists and clinical
support staff was assembled to formulate the pathway. All
aspects of patient care were addressed in the pathway, with
input from different disciplines with regard to the time of
implementation of various tasks.
Before implementation of the pathway, all medical, para-
medical and nursing staff attended training sessions to famil-
iarize themselves with it. A special chart was designed for each
day and all documentation of the patient’s progress was re-
corded on the chart. An abbreviated version of the clinical
pathway used is shown in Table 1.
All patients undergoing major colorectal surgery were
treated according to the pathway. Patients undergoing emer-
gency surgery were placed on the pathway if they had a major
colorectal operation. The pathway commenced on the
preoperative day. Preoperative blood investigations, bowel
preparation and deep vein thrombosis prophylaxis were stan-
dardized in elective surgery patients.
Preoperatively, the patient attended consultations with
the stoma therapist and physiotherapist and was educated
about the various aspects of postoperative pain control.
Postoperatively, the patient was reviewed daily for cardiac,
respiratory, urinary and abdominal complications. Early re-
moval of the nasogastric tube and early advancement of diet
was encouraged. Good pain control and rapid mobilization
was a specific focus in the postoperative period.
Coordination of patient care by our team of surgeons,
physiotherapists, stoma therapists, dieticians, nurses, phar-
macists and anaesthetists was streamlined in the pathway.
Discharge planning was implemented early in the postopera-
tive period. The anticipated date of discharge and the needs of
the patient after discharge were evaluated and relatives edu-
cated on further home care during the recovery period.
In the control group, patients were managed based on
clinical parameters. The individual surgeons responsible for
each case made decisions regarding management of the patient.
Diet advancement was performed based on passage of flatus
and return of bowel sounds. Postoperative analgesia was via
either patient-controlled analgesia or an epidural infusion.
This decision was made in consultation with the patient and
anaesthetist. The patient was deemed clinically fit for dis-
charge once the patient was able to tolerate diet well and have
a smooth bowel movement. There was no fixed protocol gov-
erning the management of these patients.
A retrospective review of records for the two groups of
patients was performed. The demographics, diagnosis, proce-
dure performed and comorbid factors were assessed. Outcome
variables analysed were commencement of oral intake, post-
operative morbidity and mortality, readmission rates, length
of stay and cost of hospitalization.
Data analysis was carried out using the t test to assess
commencement of oral intake, logistic regression for postop-
erative morbidities and readmission rates, and the Pearson
Chi-squared test for length of stay and cost of admission.
Analysis was performed using SPSS version 11.5 (SPSS Inc,
Chicago, IL, USA).
Table 1. Summary of clinical pathway
Time Activity
Preoperative Bowel preparation
Anti-embolic stockings
Stoma siting
Physiotherapy
Education in postoperative care and
   expectations
Day of surgery Postoperative analgesia
Monitoring of patient
Incentive spirometry/breathing exercises
1st POD Removal of nasogastric tube
Initiation of feeds/diet
Assessment of postoperative morbidity
Anti-embolic prophylaxis
Chest and limb physiotherapy
2nd POD Initiation of feeds/diet
Assessment of postoperative morbidity
Education in stoma/wound care
Chest and limb physiotherapy
Cessation of postoperative analgesia
3rd POD Assessment of postoperative morbidity
Physiotherapy and ambulation
Discharge planning with family
Cessation of postoperative analgesia
Removal of all drains and catheters
4th POD onwards Assessment of postoperative morbidity
Physiotherapy and ambulation
Caregiver training
Referral for adjuvant treatment
POD = postoperative day.
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Results
There were 204 patients in the pre-pathway group and the
same number of patients in the pathway group. Both groups
were similar in terms of demographics, diagnosis and nature
of surgery performed (Table 2). The two groups had similar
comorbid factors (Table 3) and were also well matched for
diagnosis (Table 4) and stage (in the case of colorectal
carcinoma) (Table 5). The type of surgery performed is sum-
marized in Table 6. There was no statistical difference between
the two groups.
Patients who were managed according to the clinical path-
way commenced oral intake earlier than pre-pathway patients,
both liquid diet (2.7 versus 3.1 days; p = 0.016) and solid diet
(4.4 versus 5.3 days; p = 0.0001).
There was a reduction in postoperative morbidity from
33% in the pre-pathway group to 20% in the pathway group.
The most common postoperative complications were
respiratory, wound-related sepsis and cardiovascular (Table 7)
(p = 0.024 by multivariate analysis with logistic regression;
Figure).
Readmission was defined as a second hospital admission
within 30 days as a result of surgical complications. The rate of
readmission was 13% in the pre-pathway group and 6% in the
pathway group (p = 0.029; Figure).
Death occurred in 11 patients (5%) in the pre-pathway
group and six (3%) in the pathway group. The mean length of
stay was 12.1 days in the pre-pathway group and 10.4 days in
the pathway group (p = 0.105).
Table 2. Patient characteristics
Pre-pathway Pathway
Age in yr, median (range) 65 (13–99) 65.5 (27–93)
Gender, %
   Male 52 59
   Female 48 41
Race, %
   Chinese 90 92
   Malay 06 0004.5
   Others 04 0003.5
Nature of surgery, %
   Elective 62 61
   Emergency 38 39
Table 3. Comorbid factors
Pre-pathway, % Pathway, %
Diabetes mellitus 21 20
Hypertension 32 33
Ischaemic heart disease 14 11
Cerebrovascular accident 09 04
Asthma 06 04
Others 25 25
Table 5. Stage of carcinoma
Pre-pathway, % Pathway, %
Stage 1 10 07
Stage 2 39 42
Stage 3 43 45
Stage 4 08 03
Table 6. Type of surgery performed
Pre-pathway, % Pathway, %
Anterior resection 34 34
Abdominoperineal resection 2.5 3
Hemicolectomy 35 39
Total/subtotal colectomy 7.5 6
Hartmann’s procedure 10 7.5
Others 11 10.5
Table 7. Types of complications
Pre-pathway, % Pathway, %
Pulmonary 10 8
Wound 10 5
Cardiac 4.5 1.5
Urinary tract infection 0 0.5
Ileus 3.5 6
Anastomotic leak 2 0
Others 14 7
Table 4. Diagnosis
Pre-pathway, % Pathway, %
Tumours 75 82.5
Diverticular disease 10 9
Inflammatory bowel disease 01 1
Others 14 07.5
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The average hospital costs in the pre-pathway and pathway
groups were S$9,781 and S$9,145 respectively, but the differ-
ence was not statistically significant.
Discussion
Quality improvement is an increasingly important concern in
the delivery of health care. Improvement in quality often
encompasses the efficient use of resources, minimizing errors
and improvement of work processes. But ultimately, the final
measure of our success is better patient outcomes.4,5 To this
end, clinical pathways have become an increasingly popular
tool as a means of decreasing variance and reducing costs and
length of hospital stay while maintaining a good quality of
patient care.6,7 Clinical pathways ensure consistency in the
management of patients by their streamlined approach to
patient care, reducing errors or omitting key aspects of patient
care. Unwarranted delays can be minimized and, with close
monitoring and attention to care processes, complications
and mistakes become uncommon.
Recent publications have highlighted the seriousness of
mistakes by health care providers. It is estimated that medical
error is the eighth leading cause of mortality in US hospitals,
accounting for an estimated 100,000 deaths annually.8 The
results of our study, and others,6 show improved clinical
outcomes from the use of pathways. The specific areas that
showed significant improvement were earlier oral intake and
reduced morbidity and readmission rates. There were also
reductions in mortality, length of stay and health care costs,
though these did not achieve statistical significance.
Many studies have demonstrated that early feeding is safe
and often results in a shorter hospital stay.6,9 The simple
premise is that patients cannot go home if they cannot feed
themselves. One of the areas on which our clinical pathway
focuses is earlier commencement of oral intake of liquids and
solids. Like other investigators, we found that if encouraged,
patients undergoing major colorectal surgery can embark on
early feeding without adverse effects. We also believe that this
practice is more pleasant for patients.
Postoperative complications were significantly reduced in
clinical pathway patients. The pathway requires health care
workers to closely monitor complications and pay attention to
many small but vital tasks in the postoperative period. This
heightened awareness and implementation of preventive meas-
ures had a marked impact on the development of complications.
The reduction in postoperative complications and
readmissions could also be attributed to early active
mobilization. Basse et al showed that patients who were put
through a streamlined programme of postoperative mobiliza-
tion had improved pulmonary and functional outcomes.10
The rate of postoperative complications and morbidity dropped
by one-third, similar to that in other studies.11 Likewise, the
readmission rate for surgical complications was dramatically
reduced by half from 13% to 6%.
Though many clinical pathway studies have found reduc-
tions in length of stay,1,3 this was not observed in our patients.
One possible explanation could be the advanced age of our
patients. Schoetz et al showed that age older than 65 years as
a single variable was associated with a significantly longer
stay (10.8 days) compared with patients younger than 65 years
(8.9 days).12 Older patients generally suffer from more concur-
rent medical problems and are slower to recover from major
surgical stress. The median age of our patients was 65 in both
groups, and the average length of stay was similar in both
groups.
A clinical pathway is a flexible instrument that can be
modified with time and experience to incorporate new advances.
One of the ways in which the pathway may be modified would
be to examine the variances. Variances are events that cause
deviation from what is predicted by the clinical pathway.13
Variances can be positive, with the patient progressing faster
than expected, or negative, with a delay in recovery. As such,
variances are useful tools that can be used to improve clinical
practice. Variance data should be carefully examined and the
results used to modify and improve the clinical pathway. The
optimal implementation of clinical pathways revolves around
a dynamic process, with constant reviews and revisions to
ensure the best clinical practice.3,13
Conclusion
Clinical pathways are useful tools in the quest for clinical
excellence. The benefits of using a clinical pathway in colorectal
Figure. Decreased morbidity and readmissions.
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surgery are obvious: optimal resource management, improved
quality of care and better patient outcomes. Clinical pathways
should be constantly monitored and revised to ensure they
remain effective and relevant and operate in the way they were
designed to.
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